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fo all.whom it may concern: 

Be it known that I, Tuomas A. Epison, of 
Menlo Park, in the county of Middlesex and 
State of New Jersey, have invented a new and 
useful Improvement. in the Regulation of 
Dynamo or Magneto Electrie Machines, (Case 
No. 3583) and’ Ido hereby declare that. the 


- following is a full and exact description of the 
same, reference being had to the accompany- 


ing drawings, and to the letters * of. reference 


_ marked thereon. 


In a prior application for Letters Patent of 


~~ the United States,made by me on February 5, 


1880, of which this application is a ‘division, is 


‘set out a complete system for the generation, 
» indication, regulation, distribution, consump- 


tion, and measurement of electricity for light 
' In such system. it is con- 


and distribution for a large number. of con- 


. Sumers. be done at ‘a central, station, such 


central station being the supply center of an 


"> area termed a district therein. 


In:such a system the net resistance of. the 
external circuit is likely to be constantly vary- 
ing, inasmuch as it is likely that the number 
of translating devices in-circuit and making 


»- demands upon the'central station for.current 


will-be constantly varying. This would lead 


to variation of pressure, so to speak, of cur-: 


rent in the circuit. It is: essential, however, 
that just sufficient’ energy be generated and. 


~:, Sent through the: circuit to keep up an equal 


flow through each translating device—that is, 
that a uniform pressure be maintained in the 
circuit of each translating device. in cireuit, 


'.. whether more or less such devices.be in cir- 
' cuit..To supply the demands upon such a 
central station of a district, it is necessary 


that.a large number of generators be there 
grouped, arranged so that more or Jess there- 


- of shall be thrown into action, thatthe amount 


of their.action shall be controlled so that just 

the needed supply maybe furnished. 
To so arrange a number of generators that 

the generative capacity of all in circuit at any 


one time may be readily and definitely regu-. 


lated by one operation, or the operation of one 
device, in order that the essentials before set 
forth be attained, is the object ofthis in- 50 
vention, which is particularly hereinafter set 
out and claimed. : 

A- number (two or more) of generators are 
arranged to be. driven by any suitable prime 
motor. If these were used as dynamo-ma- 55 
chines proper—that:is,; if the field-of-force 
coils and the generating coils were ineluded in. 
one circuit, and all the current generated were 
passed through the field-magnet coils, a very 
much greater amount of current than neces- 60 
sary for the maintenance of a practical mag- 
netic maximum in the field-of-force’ magnets 
would be passed around them, and the coils 
acting as resistances ‘to: the energy in excess. - 
of that required to magnetize the magnets to 65 


| their practical maximum, a great: waste of 


energy would ensue. Hence the field-of-force 
coilsand the generatin g-coils are keptseparate, 
one machine of the number before alluded to, 
being set apart to supply the energy for the 70 
field - of- force coils of the remainder of the 


number, the number given it-to feed: being 


properly adjusted to ‘its capacity..-The one. 
so set apart is for convenience: hereinafter 
termed the ‘‘field-generator,’’ and it and the 75 
generators fed by it are termed. ‘‘supply,’’ 
‘‘generative,” and, collectively, a ‘battery.’ 
This field-generator may be energized by the 
current from a galvanic battery or-other source 

of energy, or it may be a dynamo-machine, 80 
its own field-coils being included in its own 
circuit. With it are combined means for 
varying instantly. and at will the strength of 
the current passing around its field.. -As such 
variation reacts upon the field-magnets ,cor- 85 
respondingly varying the. magnetic ‘field in 


which its generative coils rotate, the reaction 


extends to the current generated, varying the 
force of the fields of the supply-generators, - 
and hence ultimately the current sent: there- go 
from into the circuit. external to the station. 

It will be understood that this ‘regulation of 
the magnet of the field-generator is performed 


below the point of saturation of the magnet, 


ut 


10 


2 


the current supplied to the magnet-coils be- 
ing varied from a quantity sufficient to pro- 
duce saturation, as a maximum, to a quantity 
producing the weakest magnetic effects de- 
sired as a minimum. So,by simply regulating 


, the current passing around the field of one 


machine, the generation of current by a large 
number of machines connected to a supply- 
circuit is regulated instantly and at will. 
When it is. desired'to use several batteries 
of generators, one in each battery is set apart 


-as the field-generator; but the entire number 


of field-generators are energized by an extra 


- generator provided with means of regulation, 


I 


wn 


in which case such extra generator is termed 
the ‘prime field-generator.”” The foregoing 
is clearly shown in the drawings, in each of 


' which several batteries of generators are indi- 
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On 


cated, and in which Fig. 1 shows a prime field- 
generator energized by the current of a gal- 
vanic battery; and Fig. 2 shows the prime 
field-generator as a dynamo. In Fig. 1 three 
batteries, C CO’ C’, of generators are shown, 
which number may be increased or diminished 
as circumstances may require. Ineach battery 
one generator, c, is set apart as the field-gen- 


_ erator, the circuit therefrom passing through 
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the field-coils of all the remaining or supply 
generators of the battery, as shown in broken 
lines 22. For actuating the rotative portions 
of the supply-generators an engine, D, is used 
with each battery, connected by belt d to line 
of shafting I, from which belts e pass to the 
supply-generators; or, if preferred, each sup- 


‘ply-generator may be provided with its own 


special engine. The generative coils of the 
supply-generators in .C’ and C’ are connected 


in multiple-are to conductors 8 8, which in 
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turn are connected in multiple-arc to the main 
conductors 6 6, from which lead supply-con- 
ductors or ‘‘mains’’ 7 7 throughout the dis- 
trict or territory to be supplied; or the sup- 
ply-generators may be connected directly in 
multiple-are to 6 6, asshowninC. The field- 
of-force coils of the field-generators ¢ ¢ ¢ are 
energized by current from the prime field- 
generator F, whose circuit for this purpose is 
shown in broken lines11. As here shown, 
its field-coils are traversed: by current from 
the galvanic battery G, although it is evident 
that any other suitable source of energy may 


“be used. In the circuit of G is interposed a 


55 
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in 


series, H, of resistances connected to a cut-out, 
K, by which more or less of said resistances 
are thrown into the circuit of G. This forms 
a very effective and simple method of regu- 
lating the generative capacity of the batteries 
of supply-generators, for by the resistances 
the current in the field-coils of the prime field- 
generator is strengthened or weakened, affect- 
ing its generation, which reacts upon the field- 
generators ¢, reacting then upon the supply- 
generators, the variation in the circuit of G 
being immediately followed by variation in 
the current generated in the batteries. 
Where only one. battery is to be used, the 
resistances and cut-out are placed directly in 
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chine, all its coils being included in one cir- 
cuit, 8 8, which passes through the field-coils. 
of the field-generators ce ccc’. The same 
principle of regulation is used, however, the 
resistances H and cut-out K being arranged, 
as shown, directly in the cireuit 8 8, through 


hereinbefore explained—that is to say, the 
current flowing in the field-magnet circuit 8 
8 of the generators ¢ ¢ is primarily and. di- 
rectly varied by variations in the resistance 
Hin said cireuit. : 

The adjustable resistances, which are placed 
directly in the circuit of the field-magnet coils 
in either of the arrangements shown, are so 
proportioned to the resistance of the magnet- 
coils and to the energy of the source of elec- 


so proportioned with relation to each other 
that when all the resistance is cut out of cir- 
cuit.the current supplied to the field-magnet 
coils will be sufficient only to saturate or 


energy. The throwing of the resistance into 
the circuit diminishes the current and weak- 
ens the magnet, and in this way the strength 


the field-cireuit of the ficld-generator ¢ of such 
battery. 7 
In Fig. 2, ce ¢ ¢ are the field-generators of 
batteries not shown, while ¢’ is the field-gen- 
erator of a battery of which three supply-gen- 
erators are shown, connected to conductors 6. 
6, as before explained. Inthis case the prime 
field-generator I” is a dynamo-electric ma- 
lated and varied. 

I do not claim herein the method of oper- 
ating a battery of generators, consisting in 
using the entire current of one to supply the 
fields of the remainder, and throwing the en- 
tire current generated by the latter into a cir- 
cuit for use, as such will form the subject of a 
separate application; nor do J claim herein a 
dynamo-electric machine constructed or com- 
bined with suitable devices for primarily vary- 
ing the strength of the current exciting its 
field-coils, nor, broadly, the combination, with 
the field-coils of such a machine, of an adjust- 
able resistance, aS such subject-matters form 
the subject of a separate application. 

entable features of invention described or 
shown, but not claimed herein, are reserved 
| for protection by other patents, and have been 
or will be embraced in other applications for 
patents. 7 
What I claim is— 

1. The combination, with an electrical gen- 
erator, of an adjustable resistance in addition 


¥’, causing variation therein, with the result . 


of the magnet is primarily and directly regu- 
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trical supply, and these last two elements are. , 


nearly saturate the magnet, producing the — 
maximum magnetic power without waste of 
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It is to be understood that all further pat- . 
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and external to the field-magnet coils, and | 


located directly in the field-circuit of the gen- 
erator, for primarily and directly regulating 
and varying the strength of the field-magnet 
below the point of saturation, substantially as 
set forth. . 

2. In a battery of generators, the combina- 
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~ tion of one generator feeding the field : of all} field-coils ofone or the prime field-generator, 


“IO 
a 


ene 20 


the supply-generators of the battery, with 


‘means for controlling-and regulating its cur- 


rent, substantially as set forth. — ee 
3, The combination, with a battery of gen-. 
erators and:a separate generator supplying: 


_the field-current therefor, of means acting on 


the separate generator to regulate its.produc- 
tion of current, and thereby regulate the gen- | 
erative. capacity of the entire battery, sub- 
stantially ‘as set forth. a 

4. The combination, with a series of -bat- | 
teries of generators, each provided with its 
own field-current generator, of a prime field- 
generator supplying the field-current to such } 
battery field- generators, and provided with 
means for.controlling the generative capacity, 
substantially: as set-forth. 

5. The method of regulating the generative 
capacity of one battery or of a series-of bat- 
teries of generators, consisting in primarily 
regulating the ‘current passing around the 


‘tors, 


‘substantially as set forth: 


6. The combination of a battery or series of 25 


} batteries of generators, a field or prime field 


generator, and an adjustable resistance, sub- 


stantially as set forth. 


7. The combination, with the main circuit 
containing one or moré generators and trans- 
lating devices, of a separate electric. circuit 
having no electrical connection with the main 
circuit, and supplied with current -from a 
Souree external to. said generator or genera- 
and means acting upon the separate cir- 
cuit for controlling and regulating the force or 
pressure in the main cireuit, substantially as 
set forth. : ; 
. This specification signed and witnessed 
17th day of October, 1881. c 
THOS. A. EDISON. 

‘Witnesses: 


-H. W..SEELY, 
C.F. HARRINGTON. 
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